A large number of microsimulation models have been developed in Italy over the past years. Only few of them have been created to study specific regional contexts. This paper illustrates the development and validation of TREMOD, a new "static" tax-benefit microsimulation model for the Italian province of Trento. TREMOD is based on the EUROMOD platform and is proposed as an ex-ante evaluation model applicable to local taxation and welfare policies. The main strength of TREMOD is the high quality of the data used. The input database has been obtained by matching data from a local representative survey on households' life conditions with administrative data on individual income tax returns. This aspect is one of the main strengths of TREMOD compared with other experiences in microsimulation modelling. As shown in this paper, the combination of survey and administrative data yields substantial gains in simulation precision. JEL: H24, I32, I38
Introduction
An increasing attention has been paid by stakeholders, researchers and policy makers toward ex-ante evaluation of public interventions. Most part of this public debate concerns tax and welfare policies. In many cases, relevant public actors are interested in predicting the effects of different policy scenarios. As argued by Mitton et al. (2000) , microsimulation models represent a valid instrument to assess the effects of policy change using individual and/or household data. Microsimulation models can be broadly classified with respect to their underlying assumptions regarding agents' behaviors (i.e., if they change or not in response to a given policy change), and the time horizon of agents' decisions (be it dynamic, i.e. consisting in an intertemporal budget set, or static, in the case of a permanent budget set). Our contribution refers to the large literature on static (not behavioral) microsimulation models.
Ex-ante impact evaluation can be of particular interest in local/regional contexts. Unfortunately, to this regard available instruments in Italy are few. Our paper tries to fill part of this lack. The scope of this paper is illustrative. Specifically, it: i) presents and describes in detail the main features of TREMOD, the static tax-benefit microsimulation model for the Province of Trento; ii) discusses the data used by TREMOD and tests its performance driven by the use of a local survey matched with administrative income data.
TREMOD has been developed by The Research Institute for the Evaluation of Public Policies of Bruno Kessler Foundation (hereafter "FBK-IR-VAPP") by adapting the EUROMOD microsimulation model platform (Sutherland and Figari, 2013) . As discussed by Di Nicola et al. (2015) , the choice of alternative input data sets for static tax-benefit microsimulation models is a key issue for their performance. In this regard, TREMOD provides a substantial improvement on most of the existing microsimulation models (for a previous application in the Italian context see Di Nicola et al., 2015) becauseit uses a combination of survey and administrative micro data (instead of just survey data). More precisely, TREMOD uses a combination of microdata from a local representative survey on households' life conditions (Indagine sulle condizioni di vita delle famiglie trentine, hereafter also called 'ICFT data') with official administrative data on individual income tax returns obtained from the Italian Revenue Agency (RA). We will show that this combination of data sources allows for an improved precision in the measurement of individual incomes.
The paper is structured as follows. Section 2 presents a comprehensive review of national and regional static microsimulation models developed in Italy. Section 3 provides an overall description of TREMOD, highlighting its analytical potential and distinctive characteristics, as well as illustrating some of its potential practical uses. Particularly, the section describes the database used for the construction of TREMOD and its statistical representativeness. Section 4 assesses the estimation power of TREMOD, comparing some economic variables simulated by the model with the same variables observed in external administrative data sources. Section 5 conducts a comparison between the microsimulation model that we propose (which, as mentioned, integrates survey data and administrative data) with an alternative model based only on survey data (IT-SILC, as in the case of EUROMOD). Finally, Section 6 concludes by summarizing TREMOD's main strengths and envisaging possible developments and applications.
Microsimulation models in Italy
Over the past thirty years, several microsimulation models have been developed in Italy. Table 1 lists and shortly describes, to our knowledge, the most relevant static microsimulation models at the national level 1 . We collected detailed information on 14 models regarding the data sources used to recover income information; the frequency of updates; how the model's development has been funded; whether the model's algorithm and data are 1 The list includes all models on which a scientific publication exists (loosely defined as any academic manuscript regardless of its state of publication in a scientific journal, and thus including also working papers, master's or PhD's theses, policy reports, etc.). The list of available models was recovered both exploiting common research databases as well as via an online survey administered to a number of Italian economists, who provided valuable information on the models they developed as well as indicated us additional models to be included in the review. freely accessible; if the model converts income information from net to gross income; and, finally, the main bibliographic reference. Gastaldi et al. (2017) Note: (1) There is not a scientific publication of the ITAXSIM model, but some information is available on the website specified.
The first models implemented in Italy date back to the late Eighties and the Nineties: e.g., TBM by the University of Pavia (Rizzi, 1990 ) and ITAX-MOD by the "Istituto di studi e analisi economica" (ISAE) (Di Biase et al., 1995) were developed in 1988. Only few models of this first 'wave' of Italian microsimulation models are still in operation (i.e., EUROMOD-IT, MAPP, TABEITA).
The vast majority of the listed models are based on households' survey data, namely on the Statistics on Income and Living Conditions (SILC) or the Survey of Italian Household Income and Wealth (SHIW) surveys. These surveys collect data on declared individual incomes. If is well-known that the quality of microsimulation models is related to the availability of good quality data (Sutherland, 1991) , it is equally well-known that survey data and related declared incomes do have some limits (Di Nicola et al., 2015) . First, survey data are plagued by problems of under-reporting, over-reporting and misclassification. Second, survey respondents are asked to report net incomes and therefore models have to apply algorithms to simulate the gross income, this possibly introducing further noise in the data. Third, income information in survey data is not as detailed as information collected in tax return forms (Di Nicola et al., 2015) .
To improve the quality of data, some of the models complement survey data using other sources. For example, MicroReg corrects the incomes coming from SILC survey using data on income tax return, cadastral data as well as other survey data on the Italian households' consumption survey (Maitino et al., 2013) . The main issue arising when joining two or more distinct data sources is the impossibility in achieving a perfect match of individuals and/or households in the different databases due to the unavailability of a unique identifier. Overcoming this problem is not easy and viable solutions are necessarily cumbersome and sub-optimal, namely use aggregate data to correct the original declared data or implement complex matching procedures to attach income values obtained from one dataset to the most similar individuals interviewed in the second sample based on some observable characteristics. Table 1 indicates the models for which income datasets are successfully linked with exact matching 2 . Among the models that are still in operation, most of them are updated every year or every two years. This means that a lot of resources are invested to create national models -usually self-financed -but they are not accessible to different users. In this regard, EUROMOD-IT is an exception, as it is freely accessible upon request.
Since Italian regions are competent in fiscal and social policy matters, tax-benefit models tailored to the region specificities could be used to carry out regional ex-ante evaluations. In this spirit, TREMOD was created. Before describing the features of this model, let us first briefly describe the state of the art of other regional models. Models developed at the regional level are often based on a national model using the sample related to the region of reference. An example is MicroReg (Maitino et al., 2013) or Puglia's model (Brunori and Lagravinese, 2012) which, using SILC data, allow for an estimate of policies at the regional level. The main threat these regional models have to face is the small size and the non-representativeness of the sample. To partially redress this limitation, in a study carried out in Puglia and Emilia Romagna using SHIW data, Morciano (2006) pools together three surveys. Clearly, this solution increases sample sizes but the gains in terms of representativeness of the sample are not clear. Hence, the non-representativeness of regional sub-sample derived from national surveys is a serious threat to regional models. The availability of local surveys offers a way out allowing to obtain local microsimulation models that are based on representative samples of the population of interest. Unfortunately, local surveys that are suitable to the purposes of a microsimulation model are quite rare. An exception is the model developed by Baldini et al. (2004) for the municipality of Modena, based on the microsimulation model MAPP linked with the local survey on households' life conditions in Modena (ICESmo).
TREMOD

The model
The microsimulation model for the Province of Trento (TREMOD) is based on the EUROMOD platform and the Italian policy systems simulated in EUROMOD. EUROMOD is an open source tax-benefit microsimulation model developed since 1998 as part of the European programme, Targeted Socio-Economic Research, and is currently funded by DG Employment, Social Affairs and Inclusion. The project is led by an academic consortium representing several European countries coordinated by the Institute for Social and Economic Research (ISER). The EUROMOD project offers a set of algorithms able to reproduce tax and benefit policy rules for any of the EU-28 countries. Specifically, the EUROMOD modules allow one to simulates individual and household tax liabilities and benefit entitlements taking into account the policy rules in place in each member state (see also Sutherland and Figari, 2013) . For example, EUROMOD allows to simulate income taxes (national and local), social contributions (paid by the employees, self-employed and employers), family benefits, housing benefits, social assistance and other income-related benefits. It is regularly updated. The information contained in the standard platform of EUROMOD derives from surveys (for example, EU-SILC), combined with information simulated by the model itself (for example, taxes and subsidies). EUROMOD can be used to answer a wide range of research questions. To date, it has been used to build microsimulation models in different national contexts: for example, South Africa (Wilkinson, 2009 ), Russian Federation (Popova, 2012 and the Republic of Serbia (Zarković-Rakić, 2010) . To our knowledge, EUROMOD has rarely been adapted to sub-national contexts (Decancq et al., 2012) . The definition and construction of the model that we propose, TREMOD, is based upon the Italian component of EUROMOD (Ceriani et al., 2013) . This ensures a detailed reconstruction of the national legislation with regard to income taxes, assets and social security contributions, taking into account regional variations (e.g., additional regional income tax). Moreover, in EUROMOD are simulated social transfers, such as family and social allowances.
The data sources of TREMOD
The starting point for the construction of our microsimulation model is the availability of micro data on individuals' working conditions and social security. This first version of TREMOD uses 2010 data from two different sources: Indagine sulle condizioni di vita delle famiglie trentine (ICFT data) and administrative data on individual income tax returns provided by the Italian Revenue Agency (RA). The main source of data used for the construction of TREMOD is the Indagine sulle condizioni di vita delle famiglie trentine (ICFT). The ICFT is a survey containing rich socio-economic information at the individual and household levels. ICFT is a recall survey based on interviews with subjects older than 18 years old and resident in the province of Trento. In this first version of TREMOD, data are limited to the sixth wave of the survey carried out in 2010 on 7,200 respondents. The second source is individual income tax returns 2011 (Dichiarazioni dei Redditi 2011, Modello Unico, 730 and 770) , thus containing the individual data for year 2010. It is worth noting that gross income is underestimated for those individuals who only own their 'main residence' or have property income lower than 500 euro on top of employment income and submit only a 770 form, as property income is not included in 770 return forms.
The exact matching of the two databases has been possible by using individual tax codes as a matching key. The entire process of building the basic input dataset for TREMOD was supervised by the Statistical Office of the Province of Trento, which ensured the compliance of all activities with data protection and privacy legislation throughout the entire process.
The TREMOD database is divided into three sections. The first section includes socio-demographic variables, with information on individual-level characteristics such as age, gender, level of education attained, and at the family level, the composition and kinship relationships. The second section includes variables concerning the employment status of the individual and her working history in terms of months worked, months of retirement, months of unemployment, as declared at the time of the interview. The third section contains all income variables that allow the reconstruction of total gross income, such as income from employment, retirement income, income derived from property and land, income from investments, earnings from other self-employment, private transfers received (such as checks from exspouses, for example).
Moreover, it is particularly important to verify the representativeness of the sample data with respect to different socio-demographic segments of the population (particularly by age class, or by employment status), since these may be recipients of specific public policies.
Among the socio-demographic characteristics available in the ICFT data comparable with external data sources, we had: age, gender, nationality, household composition, education level and employment status of individuals. The estimates of the distributions of these variables were performed using the weight provided by the Statistical Office of the Province of Trento (henceforth 'original weight') 5 . Table 2 compares estimates on the number of residents in the Province of Trento, grouped by age classes, from the ICFT data and from the external source. The first two columns of the table show the frequencies of the individuals, for different age groups, as found in the survey and in the external source respectively. The third column is the ratio between the two different sources (multiplied by 100). A value of 100 for the ratio would show perfect comparability in the number of persons between the ICFT data and the external data source; lower values of the ratio would indicate a problem of under-representation of the sample; vice versa, values greater than 100, would indicate the existence of an over-representation. Table 2 shows that the main differences between the survey sample and official sources, as regards age classes, consist in the under-representation of young people aged 25-34 years (of whom there are 51,912 in the survey sample instead of 64,328 in the external data source) and in the over-representation of individuals aged 55-64 years (75,183 individuals in the ICFT instead of 63,497 in the external source). The percentage differences between the ICFT data and the external source, in these cases, are respectively equal to -19.3% and +18.4%. As regards the other age groups, problems are more limited. The number of persons in the 45-54 age class, and the over-65s, is very well represented, while the estimate is less precise, though overall acceptable, for the remaining bands (with differentials in representation close to 10%) 6 . Other socio-demographic characteristics that could be used to validate the ICFT survey were: citizenship, gender, household composition and the level of education of individuals. Table 3 shows that, for most of the cases, the ICFT source provides highly representative data of the population. The ICFT is particularly able to represent the composition of the provincial population of Trento by citizenship: the estimate of the proportion of individuals with non-Italian citizenship is 8.9% compared to 9.2% resulting from the external source. The ICFT data are also highly representative in terms of gender composition: the proportion of women in the sample is 52.2%, only slightly higher than the 51.1% resulting from external statistics.
Regarding the variables measuring household composition, survey data are representative, in large part, of the number of couples with children (38.7% of total households instead of 36.8%), couples without children (23.5% instead of 24.9%) and the number of people who live alone or who do not form a family (single-person households are 30.1% instead of 32.9%). A problem arises, however, in regard to the representativeness of single-parent households, which are over-estimated in the ICFT survey (7.7% instead of 5.4% of households), though with a large variability.
Very convincing results concern the ability of the ICFT survey to reproduce the distribution of educational qualifications across the population. The representativeness of the number of individuals who had received no education, only primary level education, lower or upper secondary education and tertiary education has no critical issues, in that frequencies in the ICFT data are very similar to those of ISTAT, apart from a slight over-estimation of persons with tertiary qualifications. A further group of variables used to verify the representativeness of the ICFT survey with respect to the values from external sources were those concerning labour market characteristics: in particular, the labour market status of the respondents. Table 4 shows the employment, activity and unemployment rates (defined for the total population, young people aged 15-24 years old and women respectively) in the ICFT (column 1) and in the external ISTAT source (column 2). Comparison between the two data sources shows that the ICFT data under-represents active persons (62.6% instead of 69.0%) and the employed (58.8% in the ICFT compared to 66.0% from ISTAT). On considering the same indicators by gender, also evident is a slight over-representation in the number of women interviewees who belonged to the labour force.
The unemployment rate also appears to be over-estimated. In the ICFT the unemployment rate among respondent is 5.9%, while the value from the external source is 4.3%. Women are unemployed in 7.3% of cases in the ICFT survey versus 5.2% in the ISTAT data and, similarly, the rate of youth unemployment in the ICFT is 21.4% against 15.1% from ISTAT 7 . Finally, we controlled for a set of variables of interest concerning income by considering four categories of interest: labour income (for employee), self-employment income, retirement income (pensions) and disposable income (i.e. income after tax payments and with non-taxable transfers such as family allowances and social pensions). As described above (Section 3.1), this information was obtained from the Italian Revenue Agency (RA) providing income data for the year 2010. Table 5 shows the measures of income that we considered in two different ways. The first was obtained by linking information on income from the Italian Revenue Agency to individuals interviewed in the ICFT survey. For this case, column 1 shows the number of income recipients based on different types of income, and the sum of the income that they declared (referred to as 'total' in column 2). The second way concerned income measures for the total population from official administrative archives. Columns 3 and 4 indicate the same information as from the ICFT survey (columns 1 and 2) for external sources, which, here, is relative to the entire population and not limited to the subjects interviewed by the ICFT.
Comparison of the number of subjects declaring different sources of income in the ICFT and in total population (penultimate column) shows an underestimation by the ICFT survey of persons reporting labour income (about 14% less than in the population) and self-employment income (about 20% less). Also partially over-estimated is the representativeness of the number of pensioners in the ICFT survey, which are present in excess (+5.2%) with respect to the population value.
Considering the total amount of income that respondents declared, the last column in Table 5 shows the ratios between the amounts declared by persons in the ICFT and in the total population. Labour incomes are under-estimated by 5.9%. By contrast, incomes from pensions are over-estimated by 13.4%. The most critical fact, however, concerns the amount of incomes related to self-employed persons, which, according to the ICFT survey, turn out to be much lower than those of the population (about 40%). In other words, the ICFT survey, besides under-representing the large number of self-employed workers, also largely under-estimates their income. A comforting result comes, however, from the disposable income of the respondents: this turns out to be representative, with a very small deviation (-2.8%) from the entire population value.
The post-stratification procedure
As described in the previous section, the ICFT survey is unable to represent correctly population totals with respect to some demographic, social and income aspects of importance when performing microsimulation analysis. The problem is evident with regard to population by age classes, employment status and number and incomes of self-employed workers. Other differences, though less significant, regard household composition and labour market indicators of respondents to the survey. Hence, we correct the sample in the ICFT via re-balancing for such characteristics using a 'post-stratification' statistical procedure. By means of this procedure, it is possible to build appropriate weights readjusting the sample size in order to make them more representative of the population data (Judkins, 1990) .
The starting point of the correction process was the re-proportioning of the original weight released by the Statistical Office of the Province of Trento. Unfortunately, this type of procedure is not without problems. Indeed, controlling for balancing along one dimension (variable) may lead to a correction of another one in the opposite direction. In other words, the correction along one or more marginal distributions does not guarantee the correctness of the joint distribution. Moreover, the problem is larger, the greater the number of variables considered in the post-stratification algorithm. Table 6 shows the percentage ratio between the sample size in the ICFT and from external sources according to socio-demographic variables, household composition and status in the labour market, as evidenced by the use of different weights for post-stratification. In particular, four different weights were calculated which, incrementally, increased the number of variables inserted in the post-stratification procedure. The first weight (Weight 1) took into account the main socio-demographic variables (age, nationality and gender of individuals). Weight 2 included the level of education to the control of the characteristics just mentioned. Weight 3 added to Weight 2 the characteristics of individuals related to their labour-market status. Finally, Weight 4 added the representativeness for the number of persons self-employed.
As shown in Table 6 , the post-stratification procedure allowed important improvement to be made to the quality of the data available. The increase in the correspondence between the ICFT and the external source proved to be constant with respect to all the weights specifications and, despite the inclusion of numerous variables, the distributions of the different age classes in the ICFT data and in the population were fully coincident. Table 6 shows that, also with regard to gender and citizenship, the differences between the observed frequencies in the ICFT data and those found in external sources were completely corrected.
Household characteristics were not included directly in the post-stratification procedure due to the limited degrees of freedom (impossibility to control for any variable in the optimization process). However, following the application of different weights, differences in the distribution of such variables with those from external sources differences were very limited. More effective was the over-representation of single-parent households, as already found by the application of the original weight. As previously mentioned, this error was, however, not crucial given the limited size of the phenomena analyzed. The education characteristics of the respondents were -as in the case of variables related to age, gender and nationality -fully representative of the actual values after the use of Weight 2, which took account of the education variables in the calculation process.
The post-stratification procedure affected the labour-market variables starting from the application of Weight 3, and it proved effective in correcting the initial imbalance between ICFT data frequencies and the external source. The aggregate unemployment rate (but also disaggregated by groups for young people and women) was reduced to percentage values close to those of the external source. We thus overcome a problem that, while analyzing small groups (unemployed people is a limited share of the total population), may be particularly relevant to the analysis of policies in Trentino, since many public policies specifically target the unemployed. Employment and activity rates largely corresponded to the reference data, with a slight over-estimates only in respect of the indicators related to gender. Table 7 shows, respectively, the relative percentages of the number of individuals (Part A of the table) and the total amounts of income (Part B of the table) by type of income declared by individuals. Weight 4 corrected for the distortion due to the under-representation of the number and the average income level of self-employed workers, including the balance condition for the number of self-employed workers in the optimizing process. The application of Weight 4 significantly increased the number of self-employed workers represented in the ICFT survey. The large number of individuals reporting other types of income (employees, retirees and disposable income) remained relatively closed to the actual population frequency. Despite the correction for the relative frequencies, Table 7 shows an incremental improvement in the ability to represent incomes of self-employed people even if it cannot bring their representativeness to entirely satisfactory levels. Income from self-employment is thus under-estimated compared to the values for the population, while those of employee income and retirement income, as well as disposable income, are instead good approximations of the actual values.
Table 7 -Ratios between ICFT data (different weights) and overall population data on individual income tax returns (different weights). Income earners number and total amount of main sources of income
Overall, the post-stratification procedure described made it possible, through Weight 4, to rebalance the data source in the ICFT data in order to make it particularly suited to representing the population of the Province of Trento on most of the variables considered essential for policy analysis using TREMOD: in particular, the representation of different segments of the population (age classes), the distribution by gender and nationality, level of education, household composition and employment status. The number and the income situation in the ICFT sample, moreover, are now able to effectively capture the actual conditions of the population of the Province of Trento particularly in regard to employees and pensioners. There remain some critical issues relative to the amount of declared income by self-employed workers, which is partly under-estimated. Unfortunately, numerous dimensions were involved in the post-stratification process, and the results clearly cannot account for everything at the same time. However, the starting conditions were significantly improved through the stratification process.
Assessing TREMOD's performance
TREMOD makes it possible to simulate the amount of income taxes and social transfers and to calculate individual or household disposable income starting from information on total income and family composition. The performance analysis of estimates produced using TREMOD, described in this section, sought to verify that each of the components calculated by the microsimulation model (for example taxes, tax credit and deductions) was equivalent to real data. More precisely, our analysis focused on the ability of our model to calculate total income, taxable profit, gross and net taxes, and various types of tax credits and deductions 8 . 8 Social transfers were not available in administrative data for 2010, therefore it is not possible to compare the simulated benefits with the real data. Property taxation was imputed from RA data and not simulated by the model. Municipal surtaxes were not included as the data for 2010 were not available. Such information will be included in the 2012 update of the model. We first compared the estimates obtained with TREMOD with the real values gathered from individual income tax returns for individuals present in the ICFT survey. Table 8 shows that TREMOD's estimates were very similar to the real values along all the dimensions that we took into account. The relationship between TREMOD's estimates and those of the individual income tax returns are always very close to 100. This result demonstrates the capacity of TREMOD to accurately estimate individual tax and social security benefits.
Furthermore, since the purpose of TREMOD is to provide estimates valid for the entire population, it should be verified whether the results of TREMOD are close to the tax returns data of the entire population (Table 9) . To compare survey and population data, we used the 'optimal' weight (i.e., Weight 4), since it included all relevant dimensions, as seen in Section 3.3. Table 9 shows that the number of people who declare a total income (of any type) is slightly underestimated, 92.3% compared to the actual population, while the amount of total income is close to 100%. This error influences the relationship between the frequencies, but it is only marginally relevant when we consider income amount instead of the number of individuals. TREMOD also performs well in simulating other variables (i.e., taxable income, gross tax, net deductions from work and retirement, disposable income), albeit with slight differences. Table 10 shows that TREMOD performs remarkably well in simulating a number of inequality indices, thus proving to be a reliable instrument to assess the redistributive effects of public policy. Note: FBK-IRVAPP calculations. The TREMOD simulations were obtained using 'weight 4' (see Section 3.3). Income data comes from the Italian Revenue Agency archive.
A comparison between TREMOD and EUROMOD
The most innovative aspect of TREMOD compared to the Italian component of EUROMOD consists in the data sources that we used. TREMOD's database is about ten times larger than the sub-sample of residents in the Province of Trento in the IT-SILC survey (the data source used in EURO-MOD), and it is matched with administrative data that provide more detailed and precise information than self-reported declarations. The matching of survey and administrative data has a huge potential in terms of future developments of the input database and the model that will be discussed in the conclusions (see Section 6).
To assess the specific gains in using TREMOD instead of EUROMOD, we compared results obtained with the two models. Table 11 compares the estimates of the number of income recipients and the average amount of income obtained using TREMOD and EUROMOD using SILC data (subsample SILC-TN for the Province of Trento) and the Italian Revenue Agency (RA), for different segments of the total population (some relevant age classes, and gender).
On average, TREMOD estimates of total and disposable income show lower deviations from official statistics data of the Italian Revenue Agency (RA) than do SILC-TN estimates, even though the net tax estimated in SILC-TN is closer to the RA. The standard errors show that the SILC-TN estimates are more variable, partly because of the smaller SILC-TN sample size where 793 respondents are present in the survey, while the ICFT involved 7,200 in 2010. Overall, the results obtained from the two samples are quite satisfactory, even if real population values sometimes do not fall within the confidence intervals obtained from the estimates performed using TREMOD and SILC-TN samples.
The Tables 12 and 13 show comparisons between estimates using TREMOD, EUROMOD (subsample SILC-TN for the Province of Trento) and the Italian Revenue Agency (RA) by percentiles of the income distribution. Table 12 shows that the lower part of the income distribution, and in particular the tenth percentile, is approximated better in SILC-TN than in TREMOD. This result, however, is less noticeable when stratifying the population by relevant age class and gender. Nevertheless, these results suggest caution in the analysis of fiscal policies targeted on individuals with lower incomes. Regarding the median and the ninetieth percentile, TREMOD's estimates better approximate the distribution of the population. The result is confirmed in subsamples obtained in relation to age and gender. This confirms that the ICFT survey is representative of the income distribution of the population of the Province of Trento with some limitations in the representativeness of the lower part of the income distribution.
As shown by Table 13 , a significant advantage of TREMOD over EU-ROMOD (using SILC-TN) is that it is able to capture more accurately the distribution of the highest percentiles of the distribution. In recent years, the economic literature has emphasized the importance of analysis of top incomes, focusing on the share of total income held by 5%, 1% or even 0.01% of the wealthiest population (see, for example, Atkinson et al., 2011) . Given that the representativeness for the highest percentiles of the income distribution may be very limited in small samples, the TREMOD model, which is based on a dataset that contains over 7,000 interviews, may have some structural advantages compared to EUROMOD. Table 13 confirms that TREMOD is more accurate in representing the distribution of high incomes and therefore more suitable for analysing the impact of fiscal policies on the disposable income of the wealthiest segment of the population.
Thus far, we have analysed the quantiles and have produced some descriptive statistics of the income distribution. We now also provide a more detailed comparison based on the entire income distribution using non-parametric density estimates (see Silverman, 1986) . Figures 1 and 2 below show the distribution of total and disposable income, respectively. The solid line represents the income density estimated on the population (RA data), the dashed line refers to TREMOD, and the dotted line is estimated on SILC-TN. Both figures show that the income distribution of the population is represented with greater precision using TREMOD rather than SILC-TN, except for individuals with low incomes. Finally, we focus on a synthetic analysis using the household income distribution. It should be noted that distribution statistics are not available from external sources and therefore it was not possible to validate the results obtained with TREMOD. We simply show some popular statistical distributions of equivalent household income by comparing the results obtained with each model. The disposable household income was obtained in order to take account of the different sizes of families, based on the so-called OECD-modified equivalence scale that assigns a weight equal to 1 to the householder, 0.5 to other adults (those older than 14) and 0.3 to minors. Table 14 shows the Gini index and the individual and household poverty rate 9 . The two sample estimates of the levels of inequality and poverty are very similar. 
Concluding Remarks
While microsimulation models at the national level in Italy are rich in number and methodologically sound, the panorama of microsimulation modelling at the regional level is far less advanced. In most cases, models developed at the regional level are simple adaptations of national models and are based on subsamples of national surveys. The main threats to these regional models are the small size and the non-representativeness of the samples. Hence regions, with only very few exceptions, are left with poor, if any, analytical tool to carry out ex-ante evaluations. Such a situation is particularly unfortunate as regions in Italy have not negligible competences regarding taxation and social policies. The paper aims at partially redressing this shortcoming by presenting a new regional microsimulation model and providing a detailed account of its development process.
More precisely, this paper illustrates the development and validation of TREMOD, the new "static" tax-benefit microsimulation model for the province of Trento model developed for the province of Trento. The model is based upon the EUROMOD platform and combines survey and administrative data of the resident population of the Province of Trento. In order to assess the success of this process and then evaluate the capacity of TREMOD to produce reliable estimates of policy relevant variables, various statistical analyses have been performed.
We have shown that TREMOD is robust with regard to some crucial aspects related to the reliability of microsimulations estimates. First, the database proved to be highly representative of the entire population of the Province of Trento with respect to many socio-economic and demographic indicators. Second, TREMOD proved to be highly reliable in the simulation of various quantities of interest, including different definitions of income, tax and tax credit.
Third, the analyses presented in this paper confirm the importance of using objective measures of income based on administrative sources (in our case tax returns) compared with self-reported information collected by surveys, since the latter are affected by larger measurement errors.
Concerning the potential applications of TREMOD, the model can be used to simulate the impact of a wide range of interventions in the fields of taxation and social policies at the local level. Such policies could include not only national policy interventions (e.g., unemployment benefits), but also the modifications introduced by the province of Trento to such national programmes (i.e., the province of Trento has introduced important modifications to the national legislation in these fields) as well possible variations in provincial income surtaxes. Moreover, as social policy legislation takes place also at the regional level, microsimulation models like TREMOD can be employed to support regional policy makers. The case of the province of Trento is illustrative on this regard, as the province manages a large number of social monetary transfers and benefits programmes, such as the Reddito Minimo di Garanzia. This programme has been operating since 2009 and is aimed at introducing a minimum guarantee income in Trentino. TREMOD can be employed to support decision making on such a programme provided that it will be fully integrated with the administrative archives containing key information on the programme implementation.
